A Gram-staining-negative, chemoheterotrophic, yellow-pigmented, non-motile, flexirubinnegative, facultatively anaerobic bacterium, designated strain IMCC3317 T , was isolated from a coastal seawater sample from the Antarctic Penninsula. Optimal growth of strain IMCC3317
A Gram-staining-negative, chemoheterotrophic, yellow-pigmented, non-motile, flexirubinnegative, facultatively anaerobic bacterium, designated strain IMCC3317 T , was isolated from a coastal seawater sample from the Antarctic Penninsula. Optimal growth of strain IMCC3317
T was observed at 20 6C, pH 8.0 and in the presence of 2-3 % NaCl. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain IMCC3317 T belonged to the genus Kordia and was closely related to Kordia algicida OT-1 T (96.7 % sequence similarity) and Kordia periserrulae IMCC1412 T (96.1 % sequence similarity). The major fatty acids were 10-methyl C 16 : 0 and/or iso-C 16 : 1 v9c, iso-C 17 : 0 3-OH, iso-C 15 : 0 and anteiso-C 15 : 0 . The G+C content of the genomic DNA was 35.1 mol%. The strain contained menaquinone-6 (MK-6) as the respiratory quinone.
The polar lipids detected in the strain were phosphatidylethanolamine and unknown aminophospholipids, aminolipids and polar lipids. On the basis of phylogenetic distinction and differential phenotypic characteristics, it is suggested that strain IMCC3317 T (5KCTC 32292 T 5NBRC 109401 T ) be assigned to the genus Kordia as the type strain of a novel species, for which the name Kordia antarctica sp. nov. is proposed.
The genus Kordia belonging to the family Flavobacteriaceae (Reichenbach, 1989; Bernardet et al., 2002; Bernardet & Nakagawa, 2006) was first described by Sohn et al. (2004) with a bacterial strain isolated from a seawater sample of Masan Bay, Korea. The genome sequence of Kordia algicida OT-1 T (Lee et al., 2011) , the type strain of the type species of the genus Kordia, showed that this strain has multiple genes encoding protease, which is responsible for algicidal effects (Paul & Pohnert, 2011 ). An additional species, Kordia periserrulae (Choi et al., 2011) , has recently been isolated from a marine polychaete, Periserrula leucophryna, inhabiting a tidal flat of the Yellow Sea and thus the genus comprises two species retrieved from marine environments at the time of writing. Members of the genus Kordia are characterized as being Gram-reaction-negative, yellow-pigmented, nonmotile, non-gliding, flexirubin-negative, strictly aerobic or facultatively anaerobic with rod-shaped cells that have MK-6 as the major respiratory quinone. In the present study, strain IMCC3317 T , isolated from Antarctic seawater, is described as a novel species of the genus Kordia based on a polyphasic approach.
Strain IMCC3317
T was isolated from a seawater sample collected off the coast of King George Island, Weaver Peninsula, western Antarctica (62 u 149 S 58 u 479 W). Isolation of the strain was performed using the standard dilution-plating method on marine agar 2216 (MA; BD Difco) that had been kept at 8 u C for 2 months. After determination of the optimum growth temperature, cultures of strain IMCC3317
T were maintained routinely on MA or in marine broth (MB; BD Difco) at 20 u C and preserved as glycerol suspensions (10 %, v/v) at 280 uC. For physiological and chemotaxonomic comparisons between strain IMCC3317
T and the two type strains of species of the genus Kordia, K. algicida KCTC 8814P
T was obtained from the KCTC and K. periserrulae IMCC1412 T was revived from a lyophilized stock.
Genomic DNA was extracted using a DNeasy tissue kit (Qiagen) according to the manufacturer's instructions. The 16S rRNA gene was amplified and sequenced as described by Cho & Giovannoni (2004) . The resulting 16S rRNA gene sequence (1416 bp) of strain IMCC3317
T was compared with the sequences held in GenBank by BLASTN (Altschul et al., 1997) and also confirmed by the EzTaxon-e server (Kim et al., 2012) . The 16S rRNA gene sequence comparisons showed that strain IMCC3317
T was most closely related to K. algicida OT-1 T (96.7 % similarity), followed by K. periserrulae IMCC1412 T (96.1 % similarity). The 16S rRNA gene sequence of strain IMCC3317
T was aligned with those of its closest relatives using the ARB software package (Ludwig et al., 2004) and only unambiguously aligned nucleotide positions were used for phylogenetic analyses. Phylogenetic trees were reconstructed using neighbour-joining (Saitou & Nei, 1987) with the Jukes-Cantor distance (Jukes & Cantor, 1969) , maximum-parsimony (Fitch, 1971) and maximumlikelihood (Felsenstein, 1981) methods programmed in MEGA5 (Tamura et al. 2011) . The robustness of the phylogenetic trees generated by the three algorithms was confirmed by bootstrap analyses based on 1000 random resamplings of the sequences. In all the phylogenetic trees, strain IMCC3317
T and the two species of the genus Kordia with validly published names constituted a robust clade separated well from other genera in the family Flavobacteriaceae, indicating that strain IMCC3317 T belonged to the genus Kordia (Fig. 1) . The phylogenetic analyses combined with the results of the 16S rRNA gene sequence comparison showing less than 97 % similarity (Stackebrandt & Goebel, 1994) with the type strains of species of the genus Kordia suggested that strain IMCC3317
T should be assigned to the genus Kordia as a representative of a novel genomic species.
Since the optimum temperatures for growth of strain IMCC3317
T (20 u C) and the two reference strains representing the genus Kordia (30 u C) were clearly different, each strain was grown routinely on MA at its optimum temperature to the mid-exponential phase in order to obtain the best results for physiological and biochemical characterization, unless indicated otherwise. Cell morphology and cell size were examined by phase-contrast microscopy (80i; Nikon) and transmission electron microscopy (CM200; Philips) using negative staining with 2.0 % uranyl acetate. Cellular motility by flagella was observed in fresh wet mounts using the hanging drop method. Gliding motility was determined by phase-contrast microscopy of cells incubated for 24 h on microscope slides coated with MA (0.7 % agar), as described by Bowman (2000) . The temperature range and optimum for growth were determined in MB that was incubated at 4-42 u C (4, 10, 15, 20, 25, 30, 37 and 42 u C). The pH range and optimum for growth were determined at pH 5.0-10.0 (at intervals of 0.5 pH units) in MA. The pH was adjusted using the following buffering systems: MES pH 5.0-6.0, MOPS pH 6.5-7.0, Tris pH 7.5-8.5 and CHES pH 9.0-10.0. Growth with 0-5 % NaCl (at intervals of 0.5 %) and 5.0-15.0 % (at intervals of 2.5 %) was monitored in nutrient broth (BD Difco). 
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Lutimonas vermicola IMCC1616 T (EF108218) using a Gram-staining kit (bioMérieux). Anaerobic growth was examined by using the MGC anaerobic system (Mitsubishi Gas Chemical) for 2 weeks on MA. Triple sugar iron agar (BD Difco) supplemented with 2.0 % NaCl was used to determine H 2 S production. The presence of flexirubin-type pigments was investigated by the bathochromatic shift test with 20 % KOH solution. Cellular pigments were extracted with acetone/methanol (1 : 1, v/v) and the absorption spectra were determined by a UV/visible spectrophotometer (Optizen 2120UV; Mechasis). Hydrolysis of casein (10 % skimmed milk, w/v), elastin (0.5 %, w/v), starch (0.2 %, w/v), colloidal chitin (0.5 %, w/v), CM-cellulose (0.2 %, w/v) and Tween 80 (1.0 %, v/v) was determined based on the formation of clear zones around colonies after applying suitable staining solutions (Tindall et al., 2007) . Degradation of DNA was tested using DNase test agar (BD Difco) amended with 2.0 % NaCl. Other biochemical tests were performed using API 20NE, API ZYM and API 50CH test strips (bioMérieux) using bacterial suspensions in artificial seawater medium (ASW; Choo et al., 2007) . Susceptibility to antibiotics was analysed using the disc diffusion method. The following antibiotic discs (Oxoid) were used (mg per disc): ampicillin (10), chloramphenicol (30), erythromycin (15), gentamicin (10), kanamycin (30), nalidixic acid (30), rifampicin (30), tetracycline (30) and vancomycin (30). The morphological, physiological and biochemical characteristics of strain IMCC3317 T are listed in Table 1 and the species description. Cells of strain IMCC3317
T were Gram-staining-negative, chemoheterotrophic, facultatively anaerobic, non-motile, non-gliding, flexirubin-negative, yellow-pigmented straight rods (Fig. S1 , available in IJSEM Online).
The DNA G+C content was determined by the HPLCbased method (Mesbah et al., 1989 ) using a reverse phase C18 column (5 mm, 15 cm664.6 mm; Supelco). For the analysis of cellular fatty acids, strain IMCC3317
T and the two reference strains were grown under the same culture conditions on MA at 20 u C for 4 days. At the time of harvesting of biomass, to minimize the effect of age, colonies from almost identical sectors of quadrant streaks on MA were selected and used for fatty acid extraction. Fatty acid methyl esters were analysed according to the method described by the Sherlock Microbial Identification System version 6.1 (MIDI) using the TSBA6.1 database. Respiratory isoprenoid quinones were extracted by TLC according to Minnikin et al. (1984) and analysed by HPLC (Collins, 1985) . Polar lipids of strain IMCC3317 T were extracted from lyophilized bacterial cells and examined using two-dimensional TLC followed by detection with the reagents molybdatophosphoric acid, ninhydrin, molybdenum blue, a-naphthol and Dragendorff's solution (Minnikin et al. 1984) .
The DNA G+C content of strain IMCC3317 T was 35.1 mol%, a value within the range for members of the genus Kordia (34.0-37.3 mol%). The respiratory quinone detected in the strain was menaquinone-6 (MK-6), the major quinone generally found in members of the family Flavobacteriaceae. The polar lipids found in strain IMCC3317
T were phosphatidylethanolamine, unknown aminophospholipids, unknown aminolipids and unknown polar lipids (Fig. S2 ), which were generally in line with those of members of the genus Kordia (Choi et al., 2011) , which have been reported to contain phosphatidylethanolamine, amino-containing lipids and unknown polar lipids. The major fatty acids (.10.0 %) in strain IMCC3317
T were summed feature 9 (10-methyl C 16 : 0 and/or iso-C 16 : 1 v9c; 17.7 %), iso-C 17 : 0 3-OH (17.0 %), iso-C 15 : 0 (16.6 %) and anteiso-C 15 : 0 (10.3 %) ( Table 2) , which were generally similar to those in the two reference strains of the genus Kordia, but the presence of hydroxy fatty acids such as C 15 : 0 2-OH and C 17 : 0 2-OH and the proportions of major fatty acids including iso-C 15 : 0 , anteiso-C 15 : 0 and summed feature 9 differentiated strain IMCC3317
T from the two reference strains. Some major fatty acids of the two reference strains extracted from colonies grown at 20 u C in this study were different from those retrieved from colonies grown at 30 u C in a previous study (Choi et al., 2011) , which indicated that incubation temperature led to significant changes in fatty acid composition.
The formation of a robust phylogenetic clade with the members of the genus Kordia (Fig. 1) , similarity of DNA G+C contents, quinones, polar lipids and fatty acids, and 16S rRNA gene sequence similarity of less than 97 % with species of the genus Kordia suggested that strain IMCC3317 T represents a novel genomic species of the genus Kordia. In addition, phenotypic characteristics, including temperature range and optimum for growth, hydrolysis of macromolecules, and enzyme activities, differentiated strain IMCC3317 T from K. algicida KCTC 8814P T and K. periserrulae IMCC1412 T . Conclusively, strain IMCC3317
T should be assigned to a novel species of the genus Kordia, for which the name Kordia antarctica sp. nov. is proposed.
Description of Kordia antarctica sp. nov.
Kordia antarctica (an.tarc9ti.ca. L. fem. adj. antarctica southern, by extension pertaining to the Antarctic, where the type strain was isolated).
Cells are Gram-staining-negative, chemoheterotrophic, oxidase-and catalase-negative, facultatively anaerobic, yellowpigmented, non-motile, non-gliding and flexirubin-negative. Cells are rod-shaped (0.6-0.862.43.5 mm). After 4 days of incubation on MA at 20 u C, colonies are circular, convex, shining with entire margins and approximately 1.5 mm in diameter. Growth occurs at 4-30 u C (optimum 20 u C), pH 6.0-9.0 (optimum pH 8.0) and 0.5-5.0 % NaCl (optimum 2.0-3.0 %). Colloidal chitin, starch and elastin are hydrolysed, but DNA, CM-cellulose, casein and Tween 80 are not hydrolysed. H 2 S is not produced. An absorption spectral peak of cellular pigments is observed only at 471 nm (as a single peak). Negative for aesculin hydrolysis, gelatin liquefaction, PNPG (b-galactosidase), nitrate reduction, indole production, glucose fermentation, arginine dihydrolase and urease (with API 20NE). With API ZYM, positive for alkaline phosphatase, leucine arylamidase and valine arylamidase, but negative for esterase (C4), esterase lipase (C8), lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. The genomic DNA G+C content of the type strain is 35.1 mol%. and/or C 16 : 1 v6c; summed feature 4 contains anteiso-C 17 : 1 B and/or iso-C 17 : 1 I; summed feature 9 contains 10-methyl C 16 : 0 and/or iso-C 16 : 1 v9c.
